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PROCEDURE FOR CREAT ING A FLEECE MADE OF /iBERS 

The invention concerns a procedure to ]?fiake a fleece 
consisting of fibers with numerous l?fole structures 
extending over the entire cross-sectio/1 , and a fleece 
manufactured according to this procedure^ 

One-layer or multilayer fleeces w/th hole structures 
extending over the entire cross-sectaon are e.g. used for 
coverstock materials for article^ of hygiene such as 
sanitary napkins and diapers, ot for other textile or 
technical uses. The hole structures serve to quickly drain 
bodily fluids, tissue components/ and feces into the liquid- 
absorbing material of diape:Ds, sanitary napkins, etc. 
Depending on the application/ the fleeces can be single- 
layer or multilayer, wherej^y multilayer fleeces can be 
bonded with other sheet med/a such as films. 

There are several priory^rt procedures to introduce hole 
structures into a one-I^Qyer or multilayer fleece, whereby 
the common element of j6he prior-art procedures is that the 
hole structures are afreated in the finished fleece after 
bonding and especial-Vy thermobonding . 

For example, a pcaor-art procedure in EP 0 687 757 A2 
introduces hole /structures into the bonded fleece by 
passing the fleej6e between heated stamps that are pressed 
together to meVt holes in the bonded fleece. A similar 
prior-art procedure, a hot-needle punching procedure, is in 
US 5 709 829, 


The advantage of this procedure is that the bond of the 

fleece structure is held due to the melted edges that arise 

around the/ holes. A disadvantage is that the softness is 
/ / 

negatively influenced by the relatively hard melt'ed edges. 
A fleece /obtained in this manner feels relatively hard and 
can be unpleasant to users. 
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In another prior-art procedure, the hole structures are 
created by (cold) stamping/cutting the fibers out of the 
bonded fleece. Such procedures have the advantage that hard 
stamped or melted edges do not arise, and materials 
obtained in this manner are soft. A disadvantage is that 
this procedure can only be done when the fleece is conveyed 
at a slow speed. In addition, the fibers are shortened 
along the holes which decreases the strength of the fleece. 

A disadvantage of the cited procedures is that material is 
unnecessarily destroyed or wasted by hot and cold stamping 
or burning. 

In another prior-art procedure in EP 0 214 608 A2 , the 
fleece is manufactured and. the hole structures are created 
by two rollers between which the fleece is guided. One 
roller has numerous heated needles, and the other roller 
has corresponding holes to receive the needles of the first 
roller. The needles purportedly displace the fibers while 
forming the hole structures and simultaneously form 
recesses around the hole structures, and they seal the 
edges of the hold structures by melting the fibers. In this 
procedure, the fibers are not shortened or destroyed, 
however hard melted edges arise that negatively influence 
the softness. In addition, it is involved and expensive to 
introduce hole structures after the fleece is thermobonded . 

The problem of the invention is therefore to create a 
procedure that enables professionals to manufacture a 
fleece with hole structures that feels soft, the bond of 
the fibers is not weakened by introducing hole structures, 
the procedure can be done without waste, and it is simple 
and economical. 

This ,^'problem is s.rolVed with a procedure of the initially- 
cite^d type that has vthe features of patent claim 1 . 
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According to the invention, the fibers are randomly 
deposited on a screen belt to form a fibrous web in a first 
step of a procedure to create a fleece made of fibers with 
numerous hole structures extending over the entire cross- 
section of the fleece. In a second step, the fibrous web is 
transported to a hole-structure-creating machine; in a 
third step, the hole structures are created by mechanically 
displacing the fibers. The displacement of the fibers does 
not influence their mechanical and chemical structure. In a 
fourth step, the fibrous web with the hole structures is 
bonded in a bonding unit to form a fleece. 


The invention is therefore based on the surprising 
knowledge that, to generate hole structures, it is 
sufficient to displace the fibers that cover the area of 
the holes to be formed and compress the fibers in this area 
and/or the neighboring area without having to destroy or 
impair the fibrous web in the area of the holes to be 
formed and/or its general appearance. In brief, the fibers 
of the fibrous web are reoriented in the area of the hole 
structures or diverted from their prior course in the 
procedure according to the invention before manufacturing 
the fleece by bonding and possibly thermobonding without 
requiring a heat treatment or simultaneous compression. 


Suitable fibers or filaments for creating a fleece by the 
procedure according to the invention are any fibers or 
filaments suitable to form fleeces according to the various 
procedures, especially staple fibers, endless filaments, 
and bicomponent fibers and filaments. In particular, staple 
fibers are highly suitable. 


It is particularly advantageous that no unnecessary waste 
or lost material arises, that the fibers are not shortened 
or destroyed in the area of the hole structures, and that 
the softness of the finished fleece is very good, and that 
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no additional hardening at the edge of the hole structures 
impairs the softness of the finished fleece. 

Such a solution has not been pursed to date since in 
particular in a prior-art process in EP 0 214 608 A2 it is 
assumed that the fibers would tend to return to their 
original position after being displaced due to the return 
effect which would eliminate the created hole structures. 
It was surprisingly shown that this return effect is 
irrelevant in the procedure according to the invention. 

Before the third step, the fibrous web can be bonded to one 
or more fleeces and/or with another sheet medium such as a 
film. 

In addition, the danger of the fibers springing back can be 
advantageously countered by feeding the fibrous web 
directly to the bonding unit after creating the hole 
structure. In such a bonding unit, e.g. a calender roller 
arrangement, the fibrous web is compressed to create the 
finished fleece and, in an advantageous embodiment of the 
invention, it is simultaneously thermobonded . A very short 
path is desirable so that the hole structure is not lost 
while the fleece is being transported from the hole- 
structure-creating unit to the bonding unit. 

In another advantageous embodiment of the invention, the 
fibrous web is prebonded before the third step so that the 
tensile strength of the prebonded fibrous web is 0.1 to 
75 % and especially 50 % of the tensile strength of the 
bonded fleece. 

The unbonded fibrous web is more-or-less held by a few 
widely-spaced bonding points or by applying pressure and/or 
heat. This provides a certain amount of mechanical 
stability to the fibrous web so that it can be transported 
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faster to the hole-structure-creating unit. The faster 
speed enables faster manufacturing. 

In an advantageous embodiment of the procedure, the fibers 
surrounding the hole structures are fixed before feeding 
the fibrous web to the bonding unit. This serves to prevent 
the hole structures from stretching while transporting the 
fibrous web with the hole structures. Fixing the fibers, 
i.e,, slightly adhering the fibers around the hole 
structure can be done with suitable means such as by 
applying heat and/or pressure to the fibrous web, e.g. by 
smooth rollers. 


In. addition, the fourth step can be carried out with the 
hole-structure-creating unit directly after the third step. 
In this case, the hole structure-creating unit is 
simultaneously used for bonding. 

In a practical embodiment of the invention, the hole- 
structure-creating unit has two elements with facing 
surfaces between which the fibrous web is guided, whereby 
the surface of a first element has numerous barbs facing 
the fibrous web, and whereby the surface of a second 
element has openings in which the barbs of the first 
surface can at least partially enter, whereby the fibers of 
the fibrous web below the barbs are displaced without being 
destroyed when the barbs sink into the openings and the 
hole structures are formed. 

In an advantageous embodiment of the invention, the 
openings of the second surface communicate with a source 
for a vacuum or pressure such as a blower so that fibers of 
the fibrous web in the area of the openings are sucked into 
or blown out of the openings. By sucking the fibers into 
the openings of the second surface, such a blower can 
support the nondestructive displacement of the fibers to 
form the hole structures, and the blower can blow the 
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fibrous web with the hole structures away from the second 
surface to gently prevent potential adhesion of the fibrous 
web to the second surface after creating the hole 
structures . , 


The channels and openings of the vacuum source can be 
shaped and dimensioned so that the fibers to be deformed or 
reoriented that are sucked into the openings and channels 
of the vacuum source are not caught. 

In another advantageous embodiment of the invention, the 
first element is a roller. In practical embodiments of the 
invention, the roller has a diameter of 100 - 500 mm. Such 
a roller can be advantageous when a relatively fast 
production speed is to be attained. 


In an alternate embodiment of the invention, the first 
element is a raising and lowering plate. Such a plate that 
can create discontinuous hole structures can be 
advantageous when the fibers are to be slowly and carefully 
displaced . 


In practical embodiments of the invention, the barbs of the 
first element are conical or have an involuted shape or an 
ogival cross-section, whereby the barbs can have a 
practical height of 0.5 - 5 mm. Various shapes, sizes and 
heights of the barbs are used depending on the requirements 
of the fleece to be created that can be single-layer or 
multilayer fleece, e.g. a SMS fleece or a combination of 
fleece and other sheet media. 


In another practical embodiment of the invention, the 
second element is a perforated belt. The fibrous web to be 
treated can be placed on such a perforated belt and 
transported to the first element where the barbs of the 
first element penetrate through the fibrous web into the 
holes of the perforated belt. Alternately, the second 
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element can be calender roller. A calender roller would 
also be used as the second element. 

In another practical embodiment of the invention, a fleece 
created by the procedure according to the invention has 
hole structures with a diameter of 0.5 - 5 mm, the bonding 
surface is 3 - 40 % of the fleece surface, and the number 
of bonding points is 20 - 120 per square centimeter. Such a 
number of bonding points and a corresponding diameter of 
hole structures ensures a sufficient number of bonding 
points at the edge of the hole structures, and this fixes 
the hole structure so that the displaced filaments around 
the hole structures after hardening and thermobonding no 
longer return to their original position. 

Other advantages and embodiments of the invention will be 
portrayed with reference to exemplary embodiments in the 
following description, the drawing, and in the patent 
claims'. Shown in the drawing are: 

Fig. 1 A schematic portrayal of a system for the procedure 
according to the invention. 

Fig. 2 A detailed view of a hole-structure-creating unit of 
the system from Fig. 1, 

Fig. 3 A top view of a hole structure of a fleece created 
by the procedure according to the invention, and 

Fig. 4 An alternative embodiment of a system for the 
procedure according to the invention viewed from the 
side . 

Fig. 1 shows a first embodiment of a system 10 for the 
procedure according to the invention. With a suitable and 
schematically portrayed device 12, a fibrous web 18 of 
fibers 14 is created and placed on a screen belt 16. As 
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indicated with the arrow A, a fibrous web 18 consisting of 
fibers 14 is transported to a hole-structure-creating unit 
20. This hole-structure-creating unit 20 consists of a 
roller 22 whose outer surface 24 that forms the first 
surface 24 of the hole-structure creating unit 20 is above 
a perforated belt 26 with a surface 28 that faces the 
roller 22. This surface 28 forms the second surface 28 of 
the hole-structure creating unit 20. 

The surface 24 of the roller 22 is provided with numerous 
barbs 30 that can at least partially enter the holes 32 in 
the perforated belt 26. As indicated by arrow B, the roller 
22 rotates counterclockwise- Corresponding to the speed at 
which the perforated belt 26 is conveyed, the barbs 30 (of 
which only three are illustrated in Fig. 1 for the sake of 
simplification) continually penetrate the ' holes 32 and 
displace the filaments 14 of the fibrous web 18 at this 
site . 

Under the perforated belt 26 is a vacuum/pressure source 
that will be discussed further below. 

After the fibrous web 18 has passed through both surfaces 
24, 28, the fibrous web 18 that now has hole structures 36 
reaches a bonding unit 38 . This bonding unit 38 consists of 
two calender rollers 40, 42 in the arrangement 10 in Fig. 
1. The fibrous web 18 undergoes thermal bonding from the 
calender rollers 40, 42 so that the finished fleece 44 
leaves the calender rollers 40, 42. 

Fig. 2 shows details of the hole-structure-creating unit 20 
on a much larger scale than Fig. 1. As indicated by arrow 
C, the vacuum/pressure source 34 generates a vacuum which 
sucks the filaments 14 of the fibrous web 18 over the hole 
32 of the perforated belt 26 are sucked into the hole 32. 
This creates a sort of trough through which the barbs 30 of 
the roller 32 can more easily penetrate through the fibrous 
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web 18 into the holes 32 so that the filaments 14 of the 
fibrous web 18 are not destroyed but rather only displaced 
or reoriented in the area of the hole 32 to be formed. 

To make it easier to remove the fibrous web 18 from the 
perforated belt 26 after the hole structure 3.6 is 
generated, it is possible to create pressure to lift the 
filaments that hang in a hole 32 of the perforated belt 26 
so that the filaments 14 cannot contact the edge 4 6 of the 
hole 32 when the fibrous web 18 is lifted from the 
perforated belt 28. 

Fig. 3 shows a detailed example of a hole structure 36 in a 
fleece 44 created by the procedure according to the 
invention. As can be seen, the fleece 44 has numerous 
bonding sites 48 created by the calender rollers 40, 42 
that are evenly distributed over the entire surface of the 
fleece 44. By correspondingly adjusting- the size, number 
and distribution of the bonding points, it is possible to 
provide the hole structure 36 with a sufficient number of 
bonding points at the edge 50 as well so that the bonding 
points 48 stabilize the hole structure 36. 

Fig. 4 shows a partial area of a second embodiment of a 
system 10a for the procedure according to the invention. 
Here as well, the hole-structure-creating unit 20a has a 
roller 22 corresponding to the roller 22 in Fig. 1. The 
second surface 28a is the outer surface of the calender 
roller 40a. Correspondingly, the* surface 28a of the 
calender roller 40a is provided with holes 32a that can be 
penetrated by barbs 30 of the roller 22. These holes 32a 
are also connected to a vacuum source (not shown) . 

The arrangement 10a shown in Fig. 4 makes it possible to 
dispense with the perforated belt 26 and shorten the 
transport path from the hole-structure-creating unit 20a to 



the bonding unit 38a in contrast to the arrangement 10 in 
Fig. 1. 


